We obtain the classification of exact solutions, including soliton, rational, and elliptic solutions, to the one-dimensional general improved Camassa Holm KP equation and KdV equation by the complete discrimination system for polynomial method. In discussion, we propose a more general trial equation method for nonlinear partial differential equations with generalized evolution.
Introduction
To construct exact solutions to nonlinear partial differential equations, some important methods have been defined such as Hirota method, tanh-coth method, the exponential function method, G /G -expansion method, the trial equation method, 1-15 . There are a lot of nonlinear evolution equations that are integrated using the various mathematical methods. Soliton solutions, compactons, singular solitons, and other solutions have been found by using these approaches. These types of solutions are very important and appear in various areas of applied mathematics.
In Section 2, we give a new trial equation method for nonlinear evolution equations with higher-order nonlinearity. In Section 3, as applications, we obtain some exact solutions to two nonlinear partial diffeential equations such as the one-dimensional general improved Camassa Holm KP equation 16 In discussion, we propose a more general trial equation method.
The Extended Trial Equation Method
Step 1. For a given nonlinear partial differential equation,
take the general wave transformation:
where λ / 0 and c / 0. Substituting 2.2 into 2.1 yields a nonlinear ordinary differential equation:
Step 2. Take the finite series and trial equation as follows:
where
Using 2.4 and 2.5 , we can write
2.6
Abstract and Applied Analysis 3 where Φ Γ and Ψ Γ are polynomials. Substituting these relations into 2.3 yields an equation of polynomial Ω Γ of Γ:
Also α 1 , α 2 , and α 3 are the roots of the polynomial equation
3.14 Substituting the solutions 3.8 -3.10 into 2.4 and 3.2 , we have 
1-soliton solution:
and singular soliton solution:
Here, A 1 and A 2 are the amplitudes of the solitons, while v is the velocity and B is the inverse width of the solitons. Thus, we can say that the solitons exist for τ 1 > 0.
Case 2. If we take 0, δ 2 and θ 4, then
where ξ 4 / 0, ζ 0 / 0. Respectively, solving the algebraic equation system 2.8 yields as follows. Subcase 2.1. It holds that
3.20
Abstract and Applied Analysis 7 where q 1 2k 1 2n . Substituting these results into 2.5 and 2.9 , we get
3.21
Integrating 3.21 , we obtain the solutions to 1.1 as follows:
3.25
Also α 1 , α 2 , α 3 , and α 4 are the roots of the polynomial equation: 
where C denotes by x y − 1 2k a ξ 4 τ 
3.31

Subcase 2.2. It holds that
ξ 0 ξ 0 , ξ 1 ξ 3 0, ξ 2 2 ξ 0 ξ 4 , ξ 4 ξ 4 , τ 1 0, τ 2 τ 2 , ζ 0 − 4 qm 2 ξ 4 am 2 ξ 0 ξ 4 τ 2 a 1 − 2n 2 τ 2 , τ 0 ξ 0 τ 2 ξ 4 , c 1 2k a ξ 0 τ 2 1 2n ξ 4 ,
3.32
where q 1 2k 1 2n . Substituting these results into 2.5 and 2.9 , we get
3.33
Integrating 3.33 , we obtain the solutions to the 1.1 as follows. If we denote
where Γ 2 R, F Γ G R , then we can write complete discrimination system of G R as follows:
Correspondingly, there are the following two cases to be discussed.
Therefore, the solution is given by
From here, the solutions can be found as
3.40
For simplicity, we can write 3.40 as follows:
3.41
Example 3. If we take θ 4, 0, and δ 1, then
where ξ 4 / 0, ζ 0 / 0. Respectively, solving the algebraic equation system 2.8 yields
3.47
where D denotes by τ 2 0 − ξ 3 τ 0 4a 1 2n 5b 2 n τ 0 / a 2an 2b 2 n τ 0 2ξ 2 τ 1 and F denote by τ 0 − ξ 3 τ 0 3a 1 2n 4b 2 n τ 0 / a 2an 2b 2 n τ 0 2ξ 2 τ 1 . Substituting these results into 2.5 and 2.9 , we can write
where N denotes by a 2an b 2 n τ 0 . Integrating 3.48 , we obtain the solutions to 1.2 as follows:
3.52
Also α 1 , α 2 , α 3 , and α 4 are the roots of the polynomial equation:
Substituting the solutions 3.49 -3.52 into 2.4 and 3.2 , we find
where M denotes by x −2 3ξ 3 τ 0 a 2an b 2 n τ 0 − ξ 2 τ 1 a 2an b 2 n τ 0 /ξ 3 3 . Here, A 3 is the amplitude of the soliton, while v is the velocity and B 1 is the inverse width of the soliton. Thus, we can say that the solitons exist for τ 1 < 0.
